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Abstract  This study compares the assessment 
practices of Malaysian and South Korean lower secondary 
school mathematics teachers to help explain the differences 
that have been found consistently between the achievement 
levels of Malaysian and Korean students in the TIMSS and 
PISA. A set of questionnaires was developed and used. It 
consists of item in three constructs, namely, formative, 
summative and diagnostic assessment. Cronbach’s alpha 
coefficient for the total score of the questionnaire was 0.94. 
A total of 71 Malaysian respondents and 51 South Korean 
respondents were involved in the study. To gather richer 
data, the interview was done in a manner which could 
explain the results. A total of three lower secondary school 
mathematics teachers from each country participated in the 
interview. The findings show that mathematics teachers in 
both countries use open-ended and subjective questions 
versus multiple choice questions in implementing 
formative assessment. The mathematics teachers of both 
countries also understand the importance and purpose of 
implementing formative assessment in mathematics 
classes. Both education systems are highly oriented to 
examinations, but do not emphasise TIMSS and PISA 
assessments. In Malaysia, not all schools are chosen to be 
involved in those assessments. While the attitude of the 
students towards any tests or examinations makes South 
Korean students always ready to face the two assessments. 
Besides that, one of the aspects that Malaysia’s education 
system can learn is the implementation of diagnostic 
assessments that is highly emphasised and systematically 
implemented in South Korea’s education system. 
Keywords  Mathematics Assessment, Malaysia, South 
Korea, Formative, Summative, Diagnostic 
1. Introduction
South Korea, a country located in the same Asian 
continent, serves as an excellent benchmark for Malaysia 
to conduct further studies for educational development. 
Comparisons between both countries are noteworthy. 
Malaysia is a Southeast Asian country occupying a total 
area of 330,803 km2 which includes a federation of 13 
states and three different federal territories. The current 
population of Malaysia is about 32 million people. Unlike 
other countries, Malaysia is a multiracial country with 
varied ethnic groups living in the country. The three 
existing major ethnic groups are Malay, Chinese and 
Indian. This multicultural background makes Malaysia a 
unique country with diverse religions, foods, cultures and 
customs. In contrast, South Korea is an East Asian 
country occupying a total area of 100, 210 km2 in the 
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southern part of the Korean Peninsula and on the east of 
the Asian mainland. South Korea is a republican country, 
which is why it is known as the Republic of Korea. 
Provinces would refer to first-level administrative 
divisions and there are nine provinces within South Korea. 
The current population of South Korea is 51 million 
people. The country is predominantly occupied by a 
homogenous society of Korean people, with the official 
language and script being Korean and Hangul 
respectively. 
The economic and political relations between South 
Korea and the Association of Southeast Asian Nations 
(ASEAN), including Malaysia, has progressively grown 
over time [1]. In terms of trade, Malaysia is ranked as 
South Korea’s 12th largest business partner [2], where 
Malaysia continues to collaborate in various areas such as 
information and communication technology (ICT) and 5G, 
oil and gas, green technology and urban development [3]. 
Based on 2016 statistics in the tourism industry, Malaysia 
was ranked 7th in terms of number of visitors to South 
Korea as tourists. In 2017, South Korea was named as one 
of the top 10 source markets for Malaysia’s tourism sector. 
This cooperation is set to continue under the leadership of 
the sixth Prime Minister of Malaysia, Tun Mahathir 
Mohamad who had introduced the Look-To-The-East 
Policy on the 8th February 1982. The policy is aimed at 
enhancing the management and development performance 
in Malaysia by creating a community of Malaysians with 
positive values and work ethics, who would contribute in 
the country’s development, and follow the examples 
demonstrated by Japan and South Korea. 
In particular, there is a very large gap in the area of 
mathematical achievements under the same international 
assessments between both countries. The recently 
conducted Programme for International Student 
Assessment (PISA) and The Trends in International 
Mathematics and Science Study (TIMSS) assessments 
shows that the mathematics performance of Malaysian 
students was not on par with the world standards. The 
results indicated that the Malaysian education system is 
not producing the expected academic outcomes in terms 
of teaching and learning of mathematics. In contrast, the 
results were different for South Korea. PISA and TIMSS 
assessments show that the mathematics results of 
Malaysia and South Korea are at the opposite ends of the 
continuum. South Korea has been an exemplar of 
excellent track record in Mathematics in all of the studies 
to other countries, leaving most of the world education 
system still in awe of its achievements. The outstanding 
performance by South Korea indicates that its education 
system has been effective and successful in developing 
students academically to be able to achieve world class 
standards. 
The graph in Figure 1 shows that Malaysia faired 
dismally in TIMSS assessments. TIMSS has four types of 
International benchmarks for mathematics achievements. 
The benchmark types and respective values as indicated in 
brackets are: Advanced International Benchmark (625), 
High International Benchmark (550), Intermediate 
International Benchmark (475) and Low International 
Benchmark (400). Figure 1 shows the comparison of 
TIMSS Mathematics achievements for the 8th grade 
students between Malaysia and South Korea. In TIMSS 
assessment for year 1999, South Korea had achieved 604 
in scores, which had exceeded the High International 
Benchmark. On the other hand, Malaysia had only 
obtained 519 in scores, and had exceeded the Intermediate 
International Benchmark only. The TIMSS assessments 
for the years 2003, 2007 and 2011 indicated that South 
Korea has continued to show improvements and 
maintained its position in the High International 
Benchmark. However, Malaysia had shown a decline in 
its performances from year 2003 to year 2011. Despite a 
slight decrease in South Korea’s performance as indicated 
in TIMSS assessment for year 2015, it had still surpassed 
the high international benchmark. Malaysia had only 
managed to show a slight increase in TIMSS assessment 
for year 2015. TIMSS assessment is based on a 
framework developed from collaboration with 
participating countries. It is organised into two 
dimensions, namely (1) Content Domain, which refers to 
the mathematics subjects to be evaluated, and (2) 
Cognitive Domain, which focuses on the thinking 
processes, that are to be expected from students as they 
engage in the mathematical content. Based on Table 1, it 
can be seen that the 8th grade South Korean students had 
outperformed the Malaysian 8th grade students in all 
content domains, namely Number, Algebra, Geometry, 
Data and Chance; and also, in all cognitive domains, 
namely Knowing, Applying and Reasoning, from TIMSS 
1999 until TIMSS 2015 assessment periods. 
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Table 1.  A comparison between content and cognitive dimension 
TIMSS Content Dimension Cognitive Dimension 
Malaysia Number Measurement Data Geometry Algebra Knowing Applying Reasoning 
1999 532 514 491 497 505 - - - 
2003 524 504 505 495 495 506 512 503 
2007 494 - 459 474 455 473 477 466 
2011 451 - 429 432 430 444 439 426 
2015 472 - 451 455 467 472 463 453 
South Korea Number Measurement Data Geometry Algebra Knowing Applying Reasoning 
1999 570 571 576 573 585 - - - 
2003 586 577 569 598 597 592 584 582 
2007 592 - 602 600 608 608 600 592 
2011 618 - 616 612 617 616 617 612 
2015 601 - 600 612 612 607 606 608 
 
Based on the analysis above, it is clear that the 
mathematical skills of South Korean students had greatly 
outweighed that of Malaysian students. Therefore, it is 
important for Malaysian researchers to study why 
Malaysian students did not perform well in TIMSS and 
PISA assessments, in a manner similar to the South 
Korean students. Hence, Malaysian researchers should 
investigate the strategies or processes adopted by 
countries which will contribute to students performing 
well in the tests, and as to how the students can achieve 
the outstanding results. Therefore, this study will compare 
the Malaysian and South Korean education system in 
terms of their mathematics curriculum, pedagogy and 
assessment. Previous studies have shown that the success 
of a country's education system depends on the design of 
its curriculum, pedagogy and assessment. According to 
[4], an appropriate curriculum, pedagogy and assessment 
will support the students’ learning abilities, especially in 
the context of mathematics. 
2. The Need to Study the Comparisons 
in Assessment between Malaysia and 
South Korea 
Through the experience of having meaningful 
curriculum, quality teaching, and assessment, students 
will become active and perform well in a classroom [5]. 
The curriculum, pedagogy and assessment components 
seem to be interconnected with each other [6, 7]. However, 
these three major components are said to be independent 
of each other [8, 9]. Many previous studies have shown 
the positive effects of these three components on students’ 
academic achievements. Ref [10] explained how the 
standards and content of curriculum, form and content of 
assessment and classroom teaching are among the factors 
that contribute to the gap in students’ mathematics 
achievement. 
In the assessment component, each country has its own 
assessment processes in mathematics education. 
Assessment is implemented to measure whether content 
and learning standards have been achieved. Results from 
assessments help students to identify the gap between 
current achievements and learning standards in the current 
curriculum [11]. In addition, an assessment is important 
since it is part of the process in improving the education 
system [12]. Assessment is also an important component 
taken into consideration in the design and delivery of the 
curriculum [12]. Ref [13] has listed five general goals of 
mathematical assessment. They are: (1) to refine the 
teaching and learning process, (2) to evaluate the student’s 
progress, (3) to provide feedback for the student to reflect, 
(4) to share expectations, and (5) to improve attitudes 
toward mathematics. The results from studies conducted 
by [14, 15] show that the practice of assessing students 
has a very significant effect on students’ achievement. 
Each country, however, have outlined their very own 
mathematical assessment and evaluation policy in 
achieving their own desired goals. Many studies when 
reviewed have suggested that the mathematical 
assessment varied from country to country. In the case of 
education in United Kingdom, formative assessment plays 
an important role that supports the newly revised 
curriculum [16-18] show that formative assessments have 
a positive impact on the students’ academic achievement. 
For diagnostic purposes, United Kingdom has introduced 
a computer-based assessment (CBA) in the year 2012, 
which involves literacy and numeracy assessment [16]. 
From summative assessment, New Zealand has moved 
towards a broad focus on formative assessment [19]. 
Likewise, Denmark has taken steps in integrating 
formative assessment in their education system by 
establishing an evaluation portal. This portal provides 
guidance to teachers on how to integrate various 
approaches of formative assessment into daily teaching 
and provide ways to exploit the data from the diagnostic 
CBA to plan the lessons [16]. Australia is emphasising on 
using this assessment for the learning process, where 
teachers are given the opportunity to decide how and 
when to assess a student’s achievement, as they plan for 
the work students will do. This is possible by using a 
range of appropriate assessment strategies, including 
self-assessment and peer assessment [20]. Many countries 
have increasingly develop more comprehensive 
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evaluations and frameworks which involves more variety 
of assessment strategies. However, examinations still 
remain a key assessment strategy across countries [21]. In 
the Western and European countries, the assessment 
strategies are shifting towards classroom based assessment 
(formative), although some challenges exist towards the 
goals. In the eastern countries, examinations have still 
remained as an important part of the assessment cultures, 
especially in many Asian countries. Parents in South 
Korea are willing to spend extra money to send their 
children to tuition classes to ensure that their children 
excel in the examinations [22]. On the other hand, 
Malaysia’s emphasis is on public examination results as 
an important factor in the advancement of students into 
higher education or for better job opportunities [23]. In 
that regard, as both Malaysia and South Korea are Asian 
countries, examinations are still being emphasised. This 
study will reveal other factors in the assessment aspect 
that have led to a large mathematical achievement gap 
between Malaysian and South Korean students. 
3. Research Methodology 
Assessing different educational systems of different 
countries is a discipline in the social sciences field. It aims 
to examine the sources, methods of working, and results 
of the education system, as well as major education issues, 
from a comprehensive perspective, diversity of disciplines 
as well as across countries and cultures [24]. Assessing 
different educational systems involves the analysis of the 
education system and the problem of two or more aspects 
of social, political, economic, cultural, ideological and 
other contexts [25]. In this regard, this study is a 
comparison study of education using case study design. 
Case study refers to a form of study in a closed system to 
identify the meaning and understanding of a situation or 
subject [26]. In case studies, the researcher is considered 
as the main instrument in the process of collecting and 
analyzing data. This study looks at the lower secondary 
mathematics education system in Malaysia and South 
Korea separately, and then explores similarities and 
differences and compares current practices in both 
systems for future policy formulation. The comparison 
conducted in this study is not meant to deem one system 
better than the other, but more to understand the factors 
that underlie the similarities and differences, as well as 
current practices in lower secondary mathematics 
education so that both countries can learn from one 
another. The goal of studying the education system of 
other countries is to know what can be learned and 
improved and will further contribute to better policies and 
practices in their respective countries [27]. Through 
comparison, this study can produce “intensive 
explanations and interpretations” [26] of the differences in 
students Mathematics achievement in both countries and, 
thereby providing implications for mathematics education. 
This study is generally aimed at comparing the 
mathematics curriculum, pedagogy and assessment at 
lower secondary school level between Malaysia and South 
Korea. To achieve that, various types of educational data 
were collected. To compare the lower secondary school 
mathematics curriculum in both countries, the empirical 
information from journal articles, government policy 
documents, and mathematics textbooks were collected. 
The literature review of related empirical and conceptual 
research paper was also conducted. To study the 
components of pedagogy and assessment of lower 
secondary school mathematics in both countries, the 
quantitative method using a set of questionnaire was used. 
Items are scored on a scale of (1) = Never, (2) = Seldom, 
(3) = Sometimes, (4) = Often, and (5) = Always. 
Questionnaire used in this study is divided into two main 
sections, namely Section A, which contains seven items 
relating to the respondents’ demographic information; 
Section B which consists of eight constructs, according to 
the [28] framework with their number of items and 
Cronbach’s alpha coefficient as shown in the following 
Table 2: Constructs of the Questionnaire. According to the 
interpretation by [29], all constructs were found to be 
highly reliable. Items from the questionnaire were 
analyzed using descriptive statistics, which refers to 
frequency and percentage values. 
Table 2.  Constructs of the questionnaire 
Construct Number of items 
Cronbach’s 
Alpha (α) 
Assessing students through:  
(i) Formative Assessment 
(ii) Summative Assessment 









Total 39 0.94 
In qualitative research, participants’ thoughts, ideas and 
perceptions can be gathered in many ways. Among the 
methods include observation, document analysis, 
interviews, and reflections from participants. The method 
mostly used by researchers is interview. The purpose of an 
interview is to describe an individual’s experience “as it is 
lived, felt, undergone, made sense of and accomplished by 
human beings” [30]. According to [31], interviews differ 
from other research approaches as they bring together 
researchers with participants in direct conversations that 
may reflect authentic experiences. For the purposes of 
gathering richer data, the interview was done in a manner 
that could additionally explain the results obtained. A total 
of three lower secondary school mathematics teachers 
from both countries were involved in the interviews. The 
interviews were conducted in a structured manner, and 
according to the required interview protocol which lasted 
for 30 minutes. After the interview fieldwork was done, 
all of the collated data was transcribed, codified and 
compared. 
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The respondents’ demographic profiles are shown in 
Table 3. As can be observed, 71 Malaysian lower 
secondary school mathematics teachers and 51 South 
Korean middle school mathematics teachers were 
involved in this study. Most of the Malaysian respondents 
were females, half of whom were between the ages of 30 
to 39. All of the teachers held at least a Bachelor’s degree. 
In terms of teaching experience, 28.2% of the respondents 
had 11 to 15 years of experience, while 29.6% of them 
had 5 to 10 years of teaching experience. Only 8.5% of 
the respondents had more than 20 years of experience as 
teachers. Most of them (74.6%) worked in schools located 
in urban areas. Similarly, the majority of the South 
Korean respondents were also female teachers. Their ages 
were between 30-39 years (43.1%) and 40-50 years 
(39.2%). Their schools were all located in urban areas. All 
of them had at least a Bachelor’s degree. 
 
Table 3.  Demographic characteristics 
Characteristic 
Malaysia South Korea 
n % n % 
Gender     
 Male 8 11.3 12 23.5 
 Female 63 88.7 39 76.5 
Age     
 < 30 9 12.7 6 11.8 
 30-39 years 38 53.5 22 43.1 
 40-50 year 19 26.8 20 39.2 
 > 50 years 5 7.0 3 5.9 
Academic qualification     
 Doctor of Philosophy 1 1.4 1 2.0 
 Master 8 11.3 21 41.2 
 Bachelor 62 87.3 29 56.9 
Period served as a teacher     
 < 5 years 14 19.7 12 23.5 
 5 -10 years 21 29.6 13 25.5 
 11-15 years 20 28.2 8 15.7 
 16 - 20 years 10 14.1 12 23.5 
 > 20 6 8.5 6 11.8 
Years of experience in teaching mathematics                    
 < 5 years 21 29.6 12 23.5 
 5-10 years 21 29.6 13 25.5 
 11-15 years 18 25.4 8 15.7 
 16 - 20 years 5 7.0 12 23.5 
 > 20 years 6 8.5 6 11.8 
School location      
 Urban 53 74.6 50 100 
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In the current study, three mathematics teachers from 
each country were interviewed. The interview lasted about 
30 minutes for each session and it was conducted based on 
the availability of the teachers. The demographic details 
of the interviewees are shown in Table 4 below. 








1 Malaysia 14 Female TM1 
2 Malaysia 5 Female TM2 
3 Malaysia 14 Female TM3 
4 South Korea 12 Female TK1 
5 South Korea 6 Female TK2 
6 South Korea 8 Female TK3 
4. Findings and Discussions 
The findings and discussion are divided into three types 
of assessment which are formative assessment, summative 
assessment and diagnostic assessment. According to [32], 
teachers can implement a few types of assessment in the 
teaching and learning process based on the purpose of 
assessment. Formative assessment refers to formal and 
informal assessments used by teachers in the learning 
process in order to adapt teaching and learning activities 
and to improve students’ achievements. It is an 
assessment which takes place continuously in the 
mathematics teaching and learning process. Formative 
assessment is conducted frequently to identify the needs 
of learning, provide feedback, and improve a specific 
learning strategy. It has been identified as one of the most 
effective strategies to improve students’ achievements in 
schools. 
As shown in Table 5, more than half of the Malaysian 
respondents chose “often” or “always” for Items 1 
(64.8%), 5 (84.5%), and 10 (78.9%). These items are 
related to the type of questions given to students in 
formative assessment. The Malaysian mathematics 
teachers agreed that they used open-ended questions and 
in a subjective form rather than multiple-choice questions. 
Nevertheless, [33] found that the Malaysian teachers 
usually ask lower cognitive questions. Although these 
teachers prepared open-ended questions, they expected 
students to provide specific answers. It was also found 
that most of the questions focused on the content, 
structure and knowledge of the students that required them 
to provide specific and precise answers. In other words, 
most of the questions are under the students’ Zone of 
Proximal Development (ZPD) that do not help encourage 
their thinking skills. 
Apart from that, the Malaysian education system puts a 
lot of emphasis on problem solving by making it one of 
the objectives in secondary schools’ mathematics 
curriculum. The objective is to practice mathematics 
reasoning, communicate in terms of mathematics, and 
form a relation constantly [34]. Problem solving involving 
non-routine problems basically demands a higher level of 
thinking and reasoning. This skill needs to be cultured by 
teachers in order to prepare students who are capable of 
competing at the global level. Ref [35] found that 
mathematics teachers have some knowledge about 
non-routine mathematics problems and they are aware that 
non-routine problems are important in allowing students 
to think. However, the level of teachers’ knowledge about 
non-routine mathematics problems is not parallel with 
their skills to solve and develop a non-routine 
mathematics problem. 
For the second item in Table 5, almost more than half 
of the Malaysian teachers chose “never”, “seldom” or 
“sometimes”. Some of the teachers agreed that they used 
subjective questions rather than objective questions in 
mathematics classes for the purpose of formative 
assessment. This is a positive finding, as supported by [36] 
who states that subjective questions provide opportunities 
for students to explain their thoughts in writing. 
Multiple-choice questions, on the other hand, do not 
reflect students’ knowledge about a mathematics concept 
[37]. For the items related to teachers’ intent to implement 
formative assessment, which are Items 3, 7, 8, 9 and 11, 
most of the teachers answered “often” or “always” with 
64.8%, 73.2%, 78.8%, 81.7% and 66.2% respectively. 
This finding shows that the mathematics teachers in this 
study understood the importance of formative assessment 
in mathematics classes. This quantitative finding is 
parallel with the interview results. Some of the excerpts 
given by the teachers are as follows: 
“From the aspect of students’ evaluation, usually many 
teachers are still practising formative evaluation. I mean, 
in every class, teachers just take randomly on how 
students answer a question. Sometimes, after teaching, 
teachers ask students to submit work-books or 
homework. This is what we look at. I mean, at that 
point, have the students mastered the lesson or not? 
This thing is clearer when we look at the exams. When 
exams come, we see the ability of the students to 
answer them. From there, we get the feedback 
regarding their ability”. [TM1: H1] 
“I identify students’ confusion, misunderstanding, or 
problem they face by marking their formative 
evaluations immediately. For example, in the group, I 
display their answers and I give them the answers 
immediately. If the answers are wrong, I tell them why. 
I also ask them to explain. If I do not explain, I will ask 
them to explain. For example, through gallery work and 
21st century learning. I display the answers in front of 
the class. So, I will walk around the class to look for 
students’ weaknesses”. [TM3: H1] 
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These results are in line with the practice at lower 
secondary schools in Malaysia; formative assessment is 
parallel with the learning and teaching process, while 
summative assessment is conducted at the end of a 
learning unit, a term, a semester or a year. In 
implementing the assessment, teachers need to construct 
items, administer, check, record and report students’ 
command in the subject based on the Curriculum Standard 
and Assessment Document (CSAD) [34]. These 
qualitative findings show that the teachers understood the 
purpose of implementing summative assessment. Ref [38] 
found that formative assessment can improve students’ 
achievements in mathematics. Meanwhile, [39] claim that 
formative assessment decreases anxiety and improves 
students’ performances in mathematics. 
Nevertheless, Malaysian teachers place a greater 
emphasis on the understanding aspect, which is the 
cognitive domain in formative assessment. One of the 
teachers agreed that she looked at students’ understanding 
towards a mathematics concept, and other affective 
aspects such as attitude, motivation and others. Among 
the excerpts about this matter are: 
“Among the variables that my evaluation from students 
in the mathematics class is comprehension. Motivation 
is also one variable, especially the low-level class. I am 
worried if my students are too passive. So, I create 
something that attracts them so that they will move 
actively. I give them group activities to make them 
more active. When they understand, they become more 
enthusiastic. They will ask more and more questions. 
We could see their motivation is increasing”. [TM1: 
H1]. 
“First, I evaluate based on examination results. I could 
evaluate whether they are able to solve problems or not. 
From there, we could identify their knowledge. 
Sometimes, they do not memorise the multiplying table. 
Sometimes they are slow in understanding a certain 
problem. Second, we can look at group activities. 
Sometimes, low-level students are passive. They are 
only looking at their friends and not doing anything. 
They will not be contributing to group activities. 
Sometimes, I conduct formative tests for every topic, 
but they still could not solve that problem”. [TM2: H2]. 
Besides the cognitive domain, the psychomotor and 
affective domains must also be given attention. It is in 
accordance with the Malaysia National Education 
Philosophy that aims to produce students who are well 
balanced in physical, emotional, spiritual and intellectual 
aspects. Among the mathematics learning objectives in 
lower secondary schools in Malaysia are to nurture good 
values, to be positive towards mathematics, and to 
develop generic skills for the 21st century challenges [34]. 
With regard to the use of formative assessment in 
mathematics classes, 78.9%, 55.0% and 64.8% of the 
Malaysian respondents answered “often” or “always” on 
Items 4, 6 and 12. This finding shows that the Malaysian 
teachers use various methods to assess their students in 
mathematics classes. Two of the interviewed teachers 
stated that they used presentations as one of the methods 
for formative assessment in mathematics classes. Excerpts 
of the related answers are shown below: 
“We evaluate their presentations. Usually, after solving 
the problems, they will present in front of their friends 
or they will paste it on the board. Teachers will look at 
the solution step by step. Teachers must observe the 
students’ solutions. We must correct the solutions that 
are wrong. We could notice this when we give them 
new questions”. [TM1: H1] 
“For presentations, every group will submit a paper. If 
students are active, they will be eager to go to the front. 
So, we could know whether students understand or not. 
If a student is passive, he or she will sit down quietly. It 
means that they do not understand the activities that 
they have in the group”. [TM2: H1] 
Ref [40] discuss the participatory and non-participatory 
techniques as part of the formative assessment methods 
for the achievement of learning outcomes in four different 
subjects. Statistics shows that students who are assessed 
by the participatory technique score a higher grade than 
those who are not assessed by this method. Ref [41] 
describe a few reflective practices related to formative 
assessment; one of them requires teachers to use various 
forms of assessment. Formative assessment is part of 
students’ daily practice and continuous learning [42]. 
Students who do not carry out certain assignments have a 
chance to show their knowledge and skills to their 
teachers and friends. The various techniques also provide 
information about students’ ability and performance for 
the direction of subsequent learning. 
The mathematics teachers in South Korea also 
emphasise on formative assessment. As shown in Table 5, 
56.9%, 60.8%, 66.6% and 76.4% of the respondents 
answered “often” or “always” for Items 3, 8, 9 and 11. 
When asked about how they assess their students in 
mathematics classes, some of the answers are given in the 
following excerpts: 
“I conduct an evaluation that observes students on how 
they develop their ideas in a proposed task. I also 
conduct an oral assessment to evaluate the process of 
solving and explaining a problem at the end of a unit”. 
[TK1: H1] 
“I understand the students’ level of knowledge through 
questions during the mathematics class. I observe how 
much they participate in the group learning. I perform a 
paper test to evaluate their ability to solve problems”. 
[TK2: H1] 
“It is largely divided into performance evaluation and 
comprehensive evaluation. In performance evaluation, 
it is based on presentations, attitudes, assignments, and 
essays. In presentations and attitudes, students are 
observed and evaluated for active participation in class 
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activities. They are assessed for their sincere 
performances in the middle of a class. Narrative 
evaluations assess their ability to write narrative 
answers”. [TK3: H1] 
The above excerpts show that the South Korean 
mathematics teachers used various approaches in 
assessing students. In a document issued by the Ministry 
of Education Korea, in Part (4) which is Guidelines for 
Teaching and Learning, and Assessment, (B) Guidelines 
for Assessment and (2) Methods of Assessment, it is 
stated that students’ mathematics learning is assessed 
quantitatively and qualitatively using various assessment 
methods such as written examination, project assessment, 
portfolio, observation, interview, verbal assessment, 
self-assessment and peer-assessment. The finding of the 
current study is parallel with [43] who assert that most of 
the mathematics teachers in South Korea are 
implementing formative assessment. However, only a few 
of them provide questions based on students’ ability after 
implementing the first formative assessment. Based on the 
outcome of the first formative assessment, teachers must 
provide questions based on students’ ability in solving 
either supplementary process problems or advanced 
process problems. This is because the 7th curriculum is 
student-centred and emphasises on students’ ability. 
According to [43], in mathematics classes, teachers use 
power-point slides in implementing formative assessment 
to save time. Ref [44] claims that some of the teachers in 
South Korea put a greater emphasis on formative 
assessment although it is only used for improvement. Ref 
[45] claims that, in mathematics assessment, students are 
given options to use technology tools such as calculator, 
computer, education software and various teaching tools. 
Interview data have shown that teachers implemented 
written tests and other various methods in formative 
assessment, a finding that is parallel to that of [46]. The 
following excerpts are given when the teachers were 
asked about the variables assessed in mathematics classes. 
“I reflect students’ understanding about 90% and 
attitude about 10%”. [TK1: H1] 
“Students’ understanding and class participation”. [TK2: 
H1] 
“I evaluate students’ understanding in a narrative 
evaluation, and in normal times, I evaluate class 
participation, good work, active interaction and 
presentation. I use peer assessment, self-assessment, 
and observation during the lessons. I mainly use 
observation evaluation and narrative evaluation, etc.” 
[TK3: H1] 
The above responses show that the teachers looked at 
both cognitive and affective domains as highlighted by 
[45]. According to them, the outcome of assessment in 
cognitive domain is highly important. The following was 
the excerpt given by a teacher when asked whether there 
was any specific instrument to assess the cognitive aspect. 
“The perception of mathematics seems to be evaluated 
through interviews. If the concept is negative, you can 
discuss it. If the viewpoint is narrow, the evaluation and 
feedback can be carried out in a way that introduces 
more aspects of mathematics. Mathematical thinking 
seems to be assessed through observation and 
evaluation during class. You can check the level by 
observing how they solve the problem and how they 
explain it”. [TK1: H1] 
This finding shows that the South Korean mathematics 
teachers used various techniques to assess their students’ 
cognitive and affective domains. Formative assessment 
encourages the usage of various types of assessment and 
emphasises on problem features in order to assess the 
process and output of students’ thinking [47]. The 
Ministry of Education South Korea asserts that 
mathematics assessment is intended to improve student’s 
mathematics learning, to develop students holistically, and 
to improve learning practice through useful information 
about students’ cognitive and affective domains. 
Besides that, 51.0% and 76.4% of the South Korean 
respondents answered “often” or “always” for Items 10 
and 11. These items are related to the usage of subjective 
questions or multiple-choice questions. Most of the 
mathematics teachers in this study frequently used 
subjective questions rather than multiple-choice questions. 
Through written tests, students’ misconception, mistakes 
or incomprehension towards a mathematics concept can 
be identified. According to [48], the emphasis on 
assessment has shifted from a question that needs a 
specific answer to a question that requires a higher level 
of thinking ability, which prepares a student to face the 
future of South Korea. This is evident with the increase of 
open-ended questions and essay questions that encourage 
the process of thinking among students. Besides that, the 
focus is shifted from summative assessment to formative 
assessment, which provides information about teaching. 
Meanwhile, according to [49], multiple-choice questions 
must be reduced; descriptive assessment, observation, 
interview and self-assessment are some of the methods 
that must be emphasised in mathematics classes.
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Table 5.  Construct H: Formative assessment 
 Item 
Malaysia South Korea 
Never Seldom Sometimes Often Always Never Seldom Sometimes Often Always 
n % n % n % n % n % n % n % n % n % n % 
1 
I use open-ended questions for 
formative assessment in 
mathematics classes 
0 0 6 8.5 18 25.4 34 47.9 12 16.9 5 9.8 14 27.5 21 41.2 10 19.6 1 2.0 
2 I create myself mathematics questions for formative assessment 1 1.4 8 11.3 25 35.2 26 36.6 9 12.7 2 3.9 9 17.6 19 37.3 13 25.5 8 15.7 
3 
I conduct formative assessment in 
mathematics classes to identify any 
problem that students face 
1 1.4 5 7.0 18 25.4 33 46.5 13 18.3 1 2.0 4 7.8 17 33.3 19 37.3 10 19.6 
4 
I assess students’ mathematics 
understanding using various 
methods throughout the learning 
process in mathematics classes 
0 0 3 4.2 11 15.5 34 47.9 22 31.0 0 0 3 5.9 22 43.1 16 31.4 9 17.6 
5 I ensure questions given are not biased to a certain group of students 0 0 1 1.4 9 12.7 36 50.7 24 33.8 0 0 0 0 11 21.6 25 49.0 15 29.4 
6 
I assess students through drawing, 
concept mapping and writing in 
mathematics classes 
8 11.3 5 7.0 17 23.9 32 45.1 7 9.9 3 5.9 13 25.5 20 39.2 10 19.6 5 9.8 
7 
Students’ work from formative 
assessment is used to increase their 
learning 
1 1.4 4 5.6 13 18.3 36 50.7 16 22.5 0 0 2 3.9 12 23.5 25 49.0 10 19.6 
8 
I give feedback based on their results 
in which I can identify their strength 
and weaknesses 
0 0 1 1.4 13 18.3 39 54.9 17 23.9 0 0 8 15.7 12 23.5 24 47.1 7 13.7 
9 I improve my teaching strategy based on students’ feedback 1 1.4 2 2.8 9 12.7 36 50.7 22 31.0 0 0 5 9.8 12 23.5 25 49.0 9 17.6 
10 
I prefer to use subjective questions 
compared to multiple-choices 
questions in mathematics tests 
0 0 2 2.8 13 18.3 32 45.1 24 33.8 3 5.9 5 9.8 17 33.3 14 27.5 12 23.5 
11 
I identify students’ mathematics 
misconceptions through formative 
assessment 
0 0 5 7.0 19 26.8 36 50.7 11 15.5 0 0 3 5.9 9 17.6 22 43.1 17 33.3 
12 I assess students’ presentations in front of the class 0 0 5 7.0 20 28.2 30 42.3 16 22.5 1 2.0 5 9.8 11 21.6 21 41.2 13 25.5 
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As shown in Table 5, for Item 5, 78.4% of the South 
Korean respondents answered “often” or “always”. In the 
latest curriculum, students’ ability in mathematics is 
greatly emphasised. According to [43], teachers are able 
to see students’ achievement when they provide questions 
for formative assessment and students check the answers 
given through power point presentation. According to [50], 
at primary schools, after a mathematics concept is 
introduced, unit assessment is given with the intention of 
assessing whether students understand the concept from 
the unit or not. As an outcome from this assessment, 
teachers give the students either “Let’s Study Again” or 
“Let’s Study More” worksheet. The “Let’s Study Again” 
worksheet is given to students with lower achievements, 
while the “Let’s Study More” worksheet is given to 
students with higher achievements who need higher 
thinking and more complex applications. Besides, for Item 
12, 66.7% of the South Korean respondents answered 
either “often” or “always”. Ref [43] found that some of 
the normal activities in mathematics classes are group 
discussions and students’ presentations. 
The second type of assessment is summative 
assessment which refers to the assessment conducted after 
the entire learning unit or after all of the subjects are 
completed. Year-end examinations and public 
examinations are included in summative assessment. This 
assessment is given with the purpose of knowing whether 
the students have mastered the learning standard required 
in a curriculum. As shown in Table 6, the Malaysian 
mathematics teachers emphasised highly on examinations, 
especially public examinations. It can be seen in Item 1 in 
which 88.8% of the respondents chose “often” or 
“always”. When asked about final examinations or public 
examinations, the two teachers interviewed stated as 
follows: 
“That is… hahaha… our culture. Whether we like it or 
not, we have to emphasise on final examinations and 
public examinations. Most of the time, parents 
themselves will look at their children’s results. That is 
what parents look at. Parents are our clients. We try our 
best for their children. Our school is highly committed 
in loving our students. That is our practice”. [TM1: H2] 
“I emphasise a lot on examinations. To me, final 
examinations and public examinations are significant 
these days. Students are competing. For example, if we 
want to enter an institution, we must excel in 
examinations. There are only a few students who will 
be qualified to enter any institution”. [TM2: H2]. 
Malaysia is one of the countries that are exam-oriented 
[51]. This education approach is normal in schools in Asia, 
which can limit students’ creativity [52]. According to 
[53], Malaysia is very education-oriented. The schools’ 
performance is assessed based on their achievement in 
public examinations. The teachers’ effort is focused on 
preparing their students for public examinations. Thus, 
attempts to make a creative lesson using technology are 
hindered by the continuous requirement for 
teacher-focused learning with the purpose of finishing the 
syllabus and preparing students for examinations. One of 
the Malaysian mathematics teachers interviewed stated: 
“Yes. I always emphasise on final examinations and 
general examinations results to students. We have 
targets for our school and we chase those targets. If we 
do not achieve the targets, the administration will be 
pressured. Administration pressure always exists”. 
[TM3: H2] 
To reduce the education system which is too 
exam-oriented, the Malaysian government has 
implemented an open certificate examination system at 
the higher secondary level. In this system, students are 
allowed to choose various elective subjects other than six 
core academic subjects, including vocational elective 
subjects, based on their passion and academic ability [54]. 
Besides, in 2004, 22 subjects covering production, 
construction, agriculture technology and computer 
application are included in the higher secondary school 
curriculum [55]. These elective subjects are offered for 
students with poor academic achievements. Nevertheless, 
[55] has some constraints in terms of teaching staff [56]. 
As shown in the quantitative data, the teachers 
implement assessment based on the curriculum 
requirement; they develop mathematics questions based 
on the learning objectives of a mathematics topic. It can 
be seen in Items 6, 7 and 8, 84.5%, 83.1% and 80.2% of 
the respondents answered either “often” or “always”. In 
Malaysia, there is a specific procedure that must be 
followed by teachers in developing tests for summative 
assessment. One of them is that the teachers must first 
develop a test specification table before mathematics 
questions are developed. These developed questions must 
represent questions in the form of high and low levels of 
thinking. In the Malaysian education system, the thinking 
skills refer to the Revised Bloom’s Taxonomy [34], [57]. 
Lower-Order Thinking Skills (LOTS) refer to the two 
lowest levels which are remembering and understanding, 
while Higher-Order Thinking Skills (HOTS) refer to the 
four highest levels which hare applying, analysing, 
evaluating and creating. The mathematics questions 
developed based on JSU along with scoring rubric are 
given to the head of panel of mathematics for the purpose 
of checking and verifying.  
From the quantitative data, it can be seen that most of 
the teachers followed the procedures prepared by the 
Malaysian Examination Syndicate (MES). It can be 
observed that 77.4% of the teachers answered “often” or 
“always” for Item 9, 90.1% answered the same scale for 
Item 10, 60.5% for Item 11, 70.4% for Item 12 and 90.1% 
for Item 13. One of the teachers explained: 
“I build some of the items for final exam papers. But 
they are less than 10%. Some of the items are already 
provided and validated by Pejabat Pendidikan Daerah. 
The items have to be prepared teachers. Usually, we 
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prepare the questions based on the collection of 
questions. But, sometimes, we do not take them 100%. 
We modify or change them. Like form-one teachers, 
they discuss among themselves. Usually, if we want to 
send exam questions, we have to get validation from the 
head of committee or the head of subject. Teachers will 
discuss it at that time. If the head says that the question 
is not good, the teachers will try to change the question. 
Usually, the teachers will answer the questions 
themselves first. Then, we will see where the weakness 
is, and we discuss with fellow teachers”. [TM1: H2] 
This finding shows that the assessment in Malaysia is 
based on examinations. According to [58], the education 
system in Malaysia is “top-down” and exam-oriented. It 
can cause students to focus on examinations only. 
Although the school-based assessment (SBA) has been 
implemented to reduce the dependence on examinations, 
[59] claims that teachers are concerned about the SBA 
implementation. They are worried about their ability and 
their role in the SBA implementation. Some of the 
obstacles include inadequate guidelines for teachers 
regarding the SBA implementation, lack of teachers’ basic 
knowledge, and lack of monitoring [60]. 
For Item 15, which is 77.4% of the respondents stated 
“often” or “always”. This finding is parallel with [60] who 
assert that teachers are too dependent on reference books 
and questions prepared by the State Education Department. 
The excerpt from the interview below further explained 
about this item: 
“I adapt from other sources. I mean, I look at the 
questions and manipulate them a little bit”. [TM2: H2] 
“Usually, I adapt from other sources or develop my 
own questions. I change in between. The current 
questions are not the same as past questions. We did a 
little change”. [TM3: H2] 
As seen in Table 6, for Item 3 which is “I consider the 
knowledge, skills and values intended into the curriculum 
while conducting assessment”, 73.3% of the Malaysian 
respondents answered “often” or “always”. This finding 
shows that the Malaysian teachers assessed not only 
knowledge, but also skills and values. Nevertheless, based 
on the interviews with their teachers, only the cognitive 
domain was assessed formally either through tests or 
examinations. The psychomotor and affective domains 
were only assessed informally. Some of the feedbacks are 
stated below: 
“I do not have other tools to evaluate other attributes. I 
don’t know because my school is not as successful as 
other schools. Although the students in my school are 
weak, they do not show negative attitudes towards 
mathematics. They are still doing the exercises. But, 
they are a few, mostly boys, who could not do the 
exercises. They are the ones whom the teachers try to 
approach. They seem to like mathematics, but we do 
not know if they understand the lessons. Their negative 
attitude is not so obvious. It is not an issue”. [TM1: H2] 
“I evaluate students based on their confidence to answer 
questions. But, I do not have a particular instrument to 
measure. I also look at students’ values towards 
mathematics. But again, I do not have particular tools to 
evaluate. I only use observation”. [TM3: H2] 
This finding is parallel with [61] who assert that 
teachers usually consider students’ academic achievement 
in a way that is more constructive and holistic. The 
affective aspect, such as value, is overlooked. It does not 
comply with the four effective characteristics for holistic 
SBA as specified by the Malaysian Examination 
Syndicate (LPM) which are (1) displaying the real picture 
of students’ development in learning, (2) implementing 
teaching and learning in the classroom, (3) showing 
flexibility in assessment based on specific suitability and 
readiness, and (4) assessing specific achievement or 
ability. 
This result shows that SBA in Malaysia has not reached 
a satisfactory level yet. Many teachers focus on the 
cognitive aspect only, which contradicts the aims of SBA 
that include academic and non-academic fields across 
three domains which are cognitive, affective and 
psychomotor. Besides, SBA aims to assess the learning 
process and product formatively and summatively by 
practising assessment for learning (formative summative) 
and assessment of learning (summative assessment). This 
finding also shows that the Malaysian teachers are 
focusing on public examination format such as TIMSS or 
PISA, although not all schools are going to be chosen 
randomly in both assessments. It can be seen in Items 4 
and 5 in which only 28.2% and 25.4% of the respondents 
answered “often” or “always”. The mathematics teachers 
in South Korea also emphasise on public examinations. 
When asked about this matter, they said: 
“I am trying to reduce the reflection rate of the final 
exam as much as possible. I emphasise the process of 
modifying and refining one's own reasoning through 
observational assessment and feedback”. [TK1: H2] 
“I will explain the weight of each area in the overall 
assessment from the beginning of the semester. So, 
every time I come to each exam, I emphasise the 
importance of this. I organise my tests mainly on 
problems that have been dealt with during the lessons 
or the questions that have arisen among students”. [TK3: 
H2] 
Nevertheless, the quantitative finding shows that only 
39.3% of the South Korean respondents chose “often” or 
“always” for the first item, although in reality, parents and 
students highly emphasise on examinations. According to 
[62], one of the main factors that influence students’ 
mathematics achievement in South Korea is the desire to 
study and students’ hard work. This phenomenon is well 
known by many people. The focus of primary and 
secondary education in South Korea is on the subjects 
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needed in the national college entrance examination (also 
known as College Scholastic Ability Test, CSAT). CSAT 
is a very competitive examination that filters secondary 
school students before entering a university. Mathematics 
is one of the four fields assessed in CSAT. 
According to [43], summative assessment in South 
Korea is usually implemented four times a year. As shown 
in Table 6, 74.5%, 58.8% and 74.5% of the South Korean 
respondents answered “often” or “always” for Items 6, 7 
and 8. It shows that the South Korean teachers 
implemented summative assessment as required by the 
mathematics curriculum. The summative assessment 
implemented at the school level determines the entrance to 
the higher secondary level. According to [63], South 
Korean citizens who follow Confucianism have high 
respect for education since the early century. Confucian 
philosophy has entered Korea from China for more than 
the last fifteen centuries [64]. Traditionally Confucianism 
prepares the exact way for students, which involves a 
continuous self-cultivation through education. 
Confucianism, as national ideology and religion, highly 
influences the politics, economy, society, culture and 
education in South Korea. By using the Confucian ideas, a 
merit individual is chosen through regional and national 
examinations that are very competitive. The examination 
system acts as the main selection mechanism for the 
limited government position. Formal education, thus, 
becomes a preparation for examinations. In addition, 
according to [63], South Korea has experienced a boom in 
economy following the success of the national economic 
development plan. The educational fever (passion), which 
is based on Confucian social values, has caused the 
education system to become more exam-oriented. To 
achieve an excellent result in examinations, 2.9% of the 
Korean GDP is spent on related private education as a 
preparation for examinations for university entrance [65]. 
The mathematics teachers in South Korea do not 
prioritise the national assessments such as TIMSS and 
PISA. It can be seen in Table 6, for Item 2, 100% of the 
South Korean respondents answered “never”, “seldom” or 
“sometimes”. The mathematics questions also do not 
follow the format of the two international assessments. 
For Items 4 and 5, 96.1% and 94.2% of the South Korean 
respondents answered “never”, “seldom” and 
“sometimes”. According to [62], students’ achievement in 
the test is influenced by their attitude. South Korean 
students are raised in a Confucian culture and taught to 
take the tests seriously. Their attitude towards the TIMSS 
and PISA assessments might be influenced by their 
seriousness towards the tests. Besides that, many people 
claim that South Korean students obtain excellent results 
in international assessments because they are taught 
procedurally. According to [66], procedural instruction is 
not merely asking students to answer “yes” or “no”. On 
the other hand, the learning process begins by 
strengthening the students’ competency in the procedure, 
and then, through a variety of exercises and systematic 
implementation, the students gradually acquire a deep 
understanding. Such scenarios occur among students in 
East Asian countries. Summative assessment is 
implemented very systematically in South Korea, as 
evident in the excerpts below: 
“In the case of formative evaluation, I verify through 
the teacher community, and in the case of general 
evaluation, I cross-check with the peer teacher in the 
same school”. [TK1: H2] 
“I verify it in the way my fellow teachers solve 
questions”. [TK2: H2] 
“I exchange ideas with fellow teachers and examine 
them again after a while”. [TK3: H2] 
The finding of the interview is parallel with the 
quantitative finding in this study. As seen in Table 6, 
68.6%, 56.9%, 70.6% and 86.3% of the South Korean 
respondents answered “often” or “always” for Items 10, 
11, 14 and 16. According to [43], for summative 
assessment, mathematics teachers in South Korea hold a 
subject community discussion in which all of the 
mathematics teachers are involved. The discussion covers 
the setting of assessment, the domain and assessment 
objective, the assessment framework, the developed test, 
the grading process, and the report of the outcome. 
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Table 6.  Construct H2: Summative assessment 
 Item 
Malaysia South Korea 
Never Seldom Sometimes Often Always Never Seldom Sometimes Often Always 
n % n % n % n % n % n % n % n % n % n % 
1 
I highlight the 
importance of public 
examination to students 
0 0 0 0 8 11.3 30 42.3 33 46.5 4 7.8 8 15.7 19 37.3 14 27.5 6 11.8 
2 
I highlight the 
importance of 
international 
assessments such as 
TIMSS and PISA to 
students 
2 2.8 7 9.9 41 57.7 13 18.3 8 11.3 32 62.7 14 27.5 5 9.8 0 0 0 0 
3 
I consider the 
knowledge, skills and 
values intended into the 
curriculum while 
conducting assessments 
0 0 1 1.4 18 25.4 32 45.1 20 28.2 4 7.8 3 5.9 14 27.5 18 35.3 12 23.5 
4 
I give students 
mathematics questions 
resemble to the ones in 
TIMSS 
1 1.4 11 15.5 39 54.9 14 19.7 6 8.5 31 60.8 15 29.4 3 5.9 1 2.0 0 0 
5 
I give students 
mathematics questions 
resemble to the ones in 
PISA 
2 2.8 11 15.5 40 56.3 12 16.9 6 8.5 31 60.8 14 27.5 3 5.9 2 3.9 0 0 
6 
Assessment is conducted 
in line with the intended 
teaching and curriculum 
0 0 1 1.4 10 14.1 29 40.8 31 43.7 0 0 3 5.9 10 19.6 22 43.1 16 31.4 
7 
I develop mathematics 
questions that are in line 
with the objective of a 
mathematics topic 
0 0 4 5.6 8 11.3 32 45.1 27 38.0 5 9.8 5 9.8 11 21.6 21 41.2 9 17.6 
8 
I use assessment that is 
in line with national 
standards 
0 0 2 2.8 12 16.9 28 39.4 29 40.8 2 3.9 2 3.9 9 17.6 21 41.2 17 33.3 
9 
I use questions that can 
measure all levels in the 
Bloom’s Taxonomy 
0 0 2 2.8 14 19.7 40 56.3 15 21.1 4 7.8 12 23.5 21 41.2 8 15.7 6 11.8 
10 
I use questions suitable 
to students’ thinking 
level 
0 0 2 2.8 5 7.0 41 57.7 23 32.4 0 0 2 3.9 14 27.5 22 43.1 13 25.5 
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Table 6 Continued 
11 I develop my own marking rubric 1 1.4 2 2.8 25 35.2 28 39.4 15 21.1 2 3.9 5 9.8 15 29.4 19 37.3 10 19.6 
12 
I use test specification 
tables to develop 
questions for assessment 
0 0 2 2.8 19 26.8 29 40.8 21 29.6 4 7.8 9 17.6 19 37.3 11 21.6 8 15.7 
13 
The mathematics 
questions that I develop 
are given to the head of 
subject/head of 
committee to be verified 
0 0 1 1.4 6 8.5 23 32.4 41 57.7 16 31.4 9 17.6 9 17.6 5 9.8 12 23.5 
14 
My rubric and answer 
scheme are validated 
before conducting 
assessment 
0 0 5 7.0 14 19.7 22 31.0 28 39.4 0 0 2 3.9 13 25.5 17 33.3 19 37.3 
15 
I take mathematics 
questions from practice 
books and textbooks 
0 0 4 5.6 12 16.9 27 38.0 28 39.4 0 0 6 11.8 18 35.3 15 29.4 11 21.6 
16 
I ensure mathematics 
questions given are not 
repeated from previous 
examinations 
0 0 0 0 16 22.5 28 39.4 27 38.0 1 2.0 0 0 5 9.8 18 35.3 26 51.0 
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The third type of assessment is diagnostic assessment. 
Diagnostic assessment in education refers to a form of 
assessment that occurs before teaching. The purpose of 
implementing a diagnostic test is to identify students’ prior 
knowledge about a concept before it is taught. It is also 
implemented to compare students with a certain norm or 
criterion, to focus on potential weaknesses in individual 
learning, and to identify gaps among students. As shown in 
Table 7, the Malaysian mathematics teachers implemented 
diagnostic assessment in order to identify students’ prior 
knowledge, to understand the students, to examine the 
effectiveness of teaching tools in mathematics classes, and 
to explore students’ potential. 77.5%, 86.0%, 87.4%, 
59.1%, 64.8% and 60.6% of the respondents answered 
either “often” or “always” for Items 1, 2, 3, 9, 10 and 11. 
According to [67], one way to collect the information 
about students’ basic skills in mathematics is through a 
diagnostic test. A diagnostic test in education is an initial 
assessment that is used especially to detect the strength and 
weakness of students in learning. It enables educators to 
fulfil their teaching style and to determine whether their 
teaching contents are suitable to students’ basic knowledge. 
Many studies have shown the effectiveness of diagnostic 
assessment towards students’ academic achievements. Ref 
[67] claim that there is a strong positive correlation 
between mathematics diagnostic test results and students’ 
mathematics achievements. Ref [68] found that diagnostic 
assessment can be used to fix students’ misconception. By 
integrating cognitive psychology principles with the 
feedback analysis, diagnostic assessment can identify the 
mistakes that often interrupt students’ learning towards a 
certain mathematics concept. Ref [69] assert that students 
face a different difficulty level when they learn the Time 
involving dates topic. Diagnostic assessment can provide 
detailed information about students’ strength and 
weaknesses in certain concepts of the Time involving dates 
topic. This information can provide various feedbacks that 
can be used for multiple purposes by mathematics teachers 
and students. 
As indicated in Table 7, the Malaysian respondents used 
the information from diagnostic tests to hold remedial 
classes for students, to increase teaching quality, and to 
change the teaching method based on students’ learning. 
39.4%, 45.1%, 45.1%, 42.3% and 45.0% of the 
respondents answered either “often” or “always” for Items 
4, 5, 6, 7 and 8. According to [70], one of the teachers’ 
main challenges is the diagnosis of learning process and 
students’ thoughts. For this purpose, teachers must search 
for relevant information from a diagnostic test. The 
interviews with two teachers show that they implemented 
diagnostic assessment and used the information to change 
their teaching method. The related excerpt is as follows: 
“For example, the students got certain marks. Some got 
high marks, and some got low marks. We modify our 
lesson plan accordingly. For example, if students 
consume time to understand a middle concept, we 
modify our method. Usually, we only modify the 
method”. [TM3: H3] 
One teacher asserted that she did not implement a 
diagnostic test on all students. Instead, she only identified 
weaker students. She also conducted a mentor-mentee 
session and monitored the students’ progress. The related 
excerpt is as follows: 
“Usually, for diagnostics, we do not do it to all students. 
We do diagnostics tests for weak students. That is all. I 
identify weak students first. We do mentor-mentee. I 
mean, for mentees, we first search for topics that we will 
emphasise. Usually, the topics involve lower-levels. 
This is because, sometimes, weak students could not do 
lower-level questions. We emphasise more on that. So, 
for diagnostics tests 1, 2, 3, 4, teachers look at the 
students’ development. We look at the percentage. 
Teachers have to ensure that the diagnostics test 
percentage is above the target. I mean, the tests are by 
chapters. The percentage must be above 60%. Students 
must achieve that. If not, the students must repeat”. 
[TM1: H3] 
A diagnostic test is usually conducted before teaching. 
When asked whether teachers conduct a pre-test before 
teaching, the Malaysian teachers said: 
“Pre-test? Hahaha. Pre-test is not our practice. If we 
want to do action research, then we will do a pre-test”. 
[TM1: H3] 
“No. I do not use a pre-test before teaching in my 
mathematics class”. [TM3: H3] 
The South Korean mathematics teachers, however, 
answered the opposite: 
“I conduct a pre-test because it is based on the students' 
discourse and the workbook they have written just after 
math class. Confirming students’ prior knowledge helps 
to plan ahead of what kind of discussion should be done 
in the class. No separate pretesting is carried out”. [TK1: 
H3] 
“Whenever a unit changes, I simply test the students' 
prior knowledge to learn the new unit. Through these 
tests, I identify the shortcomings of students”. [TK2: H3] 
The South Korean mathematics teachers were asked 
about how they used the information from the diagnostic 
test: 
“Students’ prior knowledge is important. I can select and 
plan some major issues to be discussed while leading the 
class”. [TK1: H3] 
“I have time to learn some prior knowledge they do not 
know”. [TK2: H3] 
“Based on students’ lack of understanding of certain 
concepts, I will give a brief description of these concepts 
in class”. [TK3: H3] 
Diagnostic assessment is highly emphasised in the lower 
secondary education system in South Korea. 70.6%, 58.8%, 
58.8%, 60.8%, 56.9%, 62.7%, 60.8%, 62.7%, 52.9% and 
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64.7% of the South Korean respondents answered “often” 
or “always” for Items 1, 2, 3, 5, 6, 7, 8, 9, 10 and 11. 
According to [43], diagnostic assessment in South Korea 
mostly occurs at the start of a mathematics class, which 
usually takes five to eight minutes. This duration is called 
“checking prior learning” in which the teachers check on 
students’ prior knowledge. Ref [43] claim that many South 
Korean teachers conduct diagnostic tests at the start of a 
class. 
In South Korea, diagnostic assessment is highly 
emphasised. To facilitate teachers to conduct diagnostic 
assessment systematically, teachers’ guidebooks can be 
used as a complementary for textbooks. The culture of this 
diagnostic assessment implementation actually exists in the 
education system in South Korea. Until today, there are 
two national tests. One of them is Diagnostic Test for Basic 
Skills (DTBS) for elementary school students [71]. 
According to [72, 73], there are three main objectives of 
the DTBS implementation. Firstly, DTBS is a basic 
assessment that provides required information for the 
country. Secondly, DTBS proves whether a student has 
already achieved the minimum skills of reading, writing 
and arithmetic at the Grade 3 level. Thirdly, DTBS 
provides remedial education programmes to support 
students who are below the minimum competency level. In 
the official document about the mathematics curriculum 
issued by the Ministry of Education South Korea, and in 
the Guidelines for Teaching and Learning, and Assessment 
(Methods of Assessments), it is stated that diagnostic 
assessment must be conducted at different times along the 
teaching cycle. The various information collected through 
a continuous assessment must be applied to assess and 
improve the teaching of mathematics. 
The significant difference between Malaysia and South 
Korea can be found in Items 5, 6, 7 and 8. The percentage 
of South Korean respondents who answered “often” or 
“always” is higher than that of Malaysian respondents. 
60.8%, 56.9%, 62.7% and 60.8% of the South Korean 
respondents answered “often” or “always” for Items 5, 6, 7, 
and 8, while 45.1%, 45.1%, 42.3% and 45.0% of the 
Malaysian respondents answered “often” or “always” for 
the same items. Ref [47] states that, in mathematics classes 
in South Korea, the learning and teaching process is 
divided into three main parts which are planning, 
implementation and assessment. The planning phase is 
divided into the preparation and diagnosis assessment 
phases. The preparation phase is followed by the diagnosis 
assessment phase in which the learning objective is 
reviewed, the assessment information is recollected, and 
the probability of the teaching direction is reconsidered. 
The mathematics teachers in South Korea realise the 
importance of diagnosis before making their teaching plan.
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Table 7.  Construct H3: Diagnostic assessment 
  Item 
Malaysia South Korea 
Never Seldom Sometimes Often Always Never Seldom Sometimes Often Always 
n % n % n % n % n % n % n % n % n % n % 
1 
I plan assignments and 
mathematics questions 
related to previous 
lessons in order to 
identify students’ 
existing knowledge 
0 0 2 2.8 14 19.7 32 45.1 23 32.4 0 0 4 7.8 10 19.6 26 51.0 10 19.6 
2 
I plan mathematics 
assignments that can 
assess students’ existing 
knowledge 
0 0 0 0 10 14.1 43 60.6 18 25.4 0 0 3 5.9 17 33.3 21 41.2 9 17.6 
3 
The mathematics 
questions developed to 
enable me to get a better 
understanding of my 
students 
0 0 1 1.4 8 11.3 44 62.0 18 25.4 1 2.0 8 15.7 11 21.6 21 41.2 9 17.6 
4 
I use diagnostic tests to 
identify strength and 
weaknesses in my 
students’ knowledge and 
skills 
4 5.6 8 11.3 31 43.7 23 32.4 5 7.0 4 7.8 7 13.7 17 33.3 16 31.4 7 13.7 
5 
The results of diagnostic 
tests help me conduct a 
recovery class for 
students who are weak in 
mathematics 
3 4.2 8 11.3 27 38.0 26 36.6 6 8.5 2 3.9 6 11.8 12 23.5 20 39.2 11 21.6 
6 
I plan the next teaching 
lesson based on the 
information gathered 
from a mathematics 
diagnostic test 
3 4.2 6 8.5 29 40.8 26 36.6 6 8.5 3 5.9 5 9.8 14 27.5 18 35.3 11 21.6 
7 
I use the information 
gathered from a 
mathematics diagnostic 
test to increase my 
teaching quality 
3 4.2 8 11.3 29 40.8 23 32.4 7 9.9 0 0 7 13.7 12 23.5 20 39.2 12 23.5 
8 
I adjust my teaching 
based on the diagnostic 
data regarding my 
students’ learning style 
3 4.2 7 9.9 28 39.4 27 38.0 5 7.0 1 2.0 4 7.8 15 29.4 20 39.2 11 21.6 
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Table 7 Continued 
9 
The results of 
mathematics diagnostic 
tests can give 
information regarding 
the usage of teaching 
aids in mathematics 
classes 
3 4.2 8 11.3 17 23.9 38 53.5 4 5.6 2 3.9 6 11.8 11 21.6 22 43.1 10 19.6 
10 
I can see my students’ 
potential from the results 
of mathematics 
diagnostic tests 
3 4.2 6 8.5 15 21.1 38 53.5 8 11.3 2 3.9 7 13.7 15 29.4 20 39.2 7 13.7 
11 
I believe diagnostic 
assessment is important 
to gather more 
information about my 
students 
2 2.8 5 7.0 20 28.2 32 45.1 11 15.5 1 2.0 4 7.8 13 25.5 20 39.2 13 25.5 
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5. Conclusions 
From the assessment components studied in this study, 
the discussion has been divided into three subcomponents, 
namely formative assessment, summative assessment and 
diagnostic assessment. For formative assessment, lower 
secondary school mathematics teachers in both countries 
have applied it consistently. In line with the goals of 
South Korea’s mathematical curriculum being used today, 
formative evaluation in mathematical classes focuses not 
only on cognitive aspects but also on effective aspects. 
South Korean teachers also use various methods to assess 
cognitive domains and effective students. On the other 
hand, lower secondary school mathematics teachers in 
Malaysia are more likely to assess cognitive aspects such 
as understanding, problem-solving skills, achievements 
and so on [74]. Here, we see how the main goal of a 
curriculum affects education assessment practices in a 
country. For summative assessments, Malaysia and South 
Korea are countries with an examination-oriented 
education system. In South Korea, students are raised on 
Confucianism that emphasises education. This is coupled 
with the entrance exams to universities that are very 
competitive as the education system in South Korea is 
examination-oriented. In Malaysia, teachers spend on the 
syllabus in preparing students for the final year 
examination or public examinations. The achievement of a 
school is geared towards the achievement of students in 
public examinations. Teachers may also be questioned 
over the deterioration of students in the final examination 
as well as public examinations. In addition, both education 
systems do not emphasise international assessments such 
as TIMSS or PISA. This is because in Malaysia, not all 
schools are chosen to be involved in the assessment. 
While the attitude of the students towards any tests or 
exams makes South Korean students ready to face the two 
assessments. For diagnostic evaluation, its implementation 
is seen more systematic in South Korea than Malaysia. It 
is emphasised as early as primary school with guidebooks 
containing questions that can be used as diagnostics test 
provided as complementary to the textbook. Even 
pre-tests are conducted early in the classroom to identify 
students’ existing knowledge before students are taught 
according to their respective achievement levels. All in all, 
it can be concluded that Malaysia’s and South Korea's 
assessment practices are similar. The goal of the lower 
secondary mathematics curriculum greatly influences the 
practice of assessment in mathematics classes. One of the 
aspects that Malaysia’s education system can learn is the 
implementation of diagnostic assessments that is highly 
emphasised in South Korea’s education system. 
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